Oxidative-induced apoptosis to an immortalized ganglion cell line is caspase independent but involves the activation of poly(ADP-ribose)polymerase and apoptosis-inducing factor.
The aim of the present work was to characterize the molecular basis of oxidative-induced death, a process that has been implicated in eye diseases like glaucoma, in RGC-5 cells, an immortalized retinal ganglion cell (RGC) line. Oxidative stress was induced by treatment of RGC-5 cells with hydrogen peroxide and compared to a known effect of a light insult (1000 lx, 400-760 nm). Hydrogen peroxide causes a loss of viability of RGC-5 cells in a dose-dependent manner. Loss of cell viability was by apoptosis characterized by breakdown of DNA (TUNEL method), presence of membrane phosphatidylserine (APOPercentage method), activation of PARP-1 and AIF. Oxidative stress caused a stimulation of ROS which reached maximum levels before optimum apoptosis. Hydrogen-peroxide-induced apoptosis did not result in an activation of caspase-3 and was unaffected by the caspase inhibitor Z-VAD-fmk. However, the PARP-1 inhibitor NU-1025 counteracted the effects of hydrogen peroxide and light. Evidence is provided to show that both forms of oxidative stress caused AIF to be cleaved with the product located to the cytosolic compartment. Light-induced apoptosis was attenuated by the presence of the mitochondrial uncoupler M3778 but potentiated by the presence of cobalt. In contrast, hydrogen-peroxide-induced apoptosis was unaffected by M3778 but attenuated by cobalt. The results show that oxidative stress caused by light is dependent on functional mitochondria and that the molecular mechanisms of apoptosis caused by hydrogen peroxide or light are similar but not identical.